The University of Maine

DigitalCommons@UMaine
Bulletins

Maine Agricultural and Forest Experiment Station

5-2016

B854: Cost of Producing Milk in Maine: Results
from the 2013 Cost-of-Production Survey
Xuan Chen,
xuan.chen@maine.edu

Gary Anderson
Dylan Bouchard
Julia McGuire
George K. Criner
University of Maine - Orono, george.criner@umit.maine.edu
See next page for additional authors

Follow this and additional works at: https://digitalcommons.library.umaine.edu/aes_bulletin
Part of the Agricultural Economics Commons
Recommended Citation
Chen, X. G. Anderson, D. Bouchard, J. McGuire, G. Criner, and D. Marcinkowski. 2016. Cost of producing milk in Maine: Results
form the 2013 cost-of-production survey. Maine Agricultural and Forest Experiment Station Bulletin 854.

This Report is brought to you for free and open access by DigitalCommons@UMaine. It has been accepted for inclusion in Bulletins by an authorized
administrator of DigitalCommons@UMaine. For more information, please contact um.library.technical.services@maine.edu.

Authors

Xuan Chen,; Gary Anderson; Dylan Bouchard; Julia McGuire; George K. Criner; and David Marcinkowski

This report is available at DigitalCommons@UMaine: https://digitalcommons.library.umaine.edu/aes_bulletin/83

ISSN: 1070-1494

Maine Agricultural and Forest Experiment Station

Bulletin 854 • May 2016

Cost of Producing Milk in Maine:

Results from the 2013 Cost-of-Production
Survey
Xuan Chen, Gary Anderson, Dylan Bouchard, Julia McGuire, George Criner,
and David Marcinkowski

College of Natural Sciences, Forestry, and Agriculture

Cost of Producing Milk in Maine:
Results from the 2013 Cost-of-Production
Survey
Xuan Chen
Assistant Professor, School of Economics

Gary Anderson
Associate Extension Professor, Cooperative Extension

Dylan Bouchard
Master’s Candidate, School of Economics

Julia McGuire
PhD Candidate, School of Economics

George Criner
Professor, School of Economics

David Marcinkowski
Associate Extension Professor, Cooperative Extension

Cover photo credit: Caleigh Wright from The Wright Place, LLC.

The University of Maine does not discriminate on the grounds of race, color, religion, sex, sexual orientation,
including transgender status and gender expression, national origin, citizenship status, age, disability, genetic
information, or veteran status in employment, education, and all other programs and activities. The following
person has been designated to handle inquiries regarding nondiscrimination policies: Director, Office of Equal
Opportunity, 101 North Stevens Hall, 581.1226, eoinfo@umit.maine.edu.

ii

1

Maine Agricultural & Forest Experiment Station Bulletin 854

INTRODUCTION

Jan-15

Jan-14

Jan-13

Jan-12

Jan-11

Jan-10

Jan-09

Jan-08

Jan-07

Jan-06

Jan-05

Jan-04

Jan-03

Jan-02

Jan-01

climbed during this period due to increases in milk
prices of greater magnitude (Laughton 2013).
Global demand for milk has been on the rise since
Further, cash operating costs increased slightly
2008. Farmers are now able to produce more milk per
from 2012 to 2013, and total costs including depreciacow than ever before, and processors are experiencing
tion and family living increased approximately $0.35
rising output along with falling variable costs (PMMI
per cwt. Net cost of production, which deducts non2013). Driving factors behind this rise in demand
milk income from total cost, increased about $1 per
include increasingly westernized diets that include
cwt from 2012 to 2013 in the Northeast (Laughton
more dairy consumption and a broader range of dairy
2013). New York dairy farms were observed to have
products available (PMMI 2013). Furthermore, US
the lowest net cost per cwt in the Northeast, followed
dairy exports have been increasing in recent years. The
by southern and northern New England, respectively
proportion of US milk production exported increased
(Laughton 2013). Though southern New England had
from approximately 10% in 2010 to 16.7% in 2012
the highest total cost per cwt of the three mentioned
(PMMI 2013). Economic forecasts suggest global sales
regions during this period, this region received the
of dairy products will be valued at $494 billion by 2015,
highest government payments as well, allowing for a
with the United States accounting for a quarter of this
more competitive net cost of production. Total cost per
production (PMMI 2013).
cwt fell substantially as herd size increased, suggesting
In recent years, New England dairy farms have
economies of scale for dairy farms in the Northeast
observed rising production costs. Drought conditions
(Laughton 2013).
in 2012 contributed to increased feed costs in the New
Milk pricing is generally thought to follow a
England dairy industry in 2013 (Laughton 2013).
three-year cycle, categorized by a year of depressed
Specifically, feed costs per cwt rose by $0.25, an increase
prices, a recovery year, a high year, and then another
of approximately 3% from 2012 to 2013 (Laughton
down year (Laughton 2013). Average annual milk
2013). Likewise, crop input costs increased approxiprices in New England have been consistent with this
mately 6% per cwt, while fuel costs fell by 2% per cwt
trend in recent years, beginning with the low price of
from 2012 to 2013. Further, labor and hauling costs
$13.80 in 2009, then $18.07 in 2010, a record-high
both increased approximately 1% per cwt (Laughton
of $21.53 in 2011, and another down year in 2012
2013). Despite these cost increases, profitability
with an average of $19.74 (Laughton 2013). Further,
the trend continued as the
average milk price rose 8% to
Boston Blend
US Blend
$21.30 in 2013 and nearly 20%
$30.00
in 2014 to $25.52 (Laughton
2013). National milk prices
$25.00
follow a similar trend, as can
be seen in Figure 1. The high
$20.00
volatility of milk prices necessitates the tier-pricing program
$15.00
as a safety net for Maine dairy
farms.
$10.00
A price-support program,
$5.00
the Northeast Dairy Compact
(NEDC), was developed in
$0.00
1997 by New England state
legislatures with the approval
of Congress and the USDA
(Balagtas and Sumner 2003).
The compact would provide a
Figure 1. Monthly Boston Blend and Class I prices per cwt from 2001 to 2015.
fixed minimum price for Class I
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milk, rather than a fluid differential, and the producer
price for milk was the larger of the NEDC minimum
price and the FMMO minimum Class I (Balagtas and
Sumner 2003). When the FMMO minimum class I price
dropped below the determined NEDC minimum price,
processors were to pay the difference back to the NEDC
Commission, which in turn distributed revenues back
to producers (Balagtas and Sumner 2003). The program
expired in 2001, leaving dairy farms in the Northeast
with higher price volatility (Chidmi et al. 2005).
Two additional support programs have been established. First, the Dairy Export Incentive Program
(DEIP), funded by the Commodity Credit Corporation
(CCC), was developed in 1985 to help counter foreign
dairy subsidies by providing bonus payments to US dairy
exporters (Shields 2009). Second, the Milk Income Loss
Contract (MILC) paid participating farmers in months
where the monthly minimum Class I price dropped
below a specified federal target price (Shields 2009).
The payment was calculated as 45% of the difference
between the target price and the monthly minimum
price, with a specified payment limit according to
size (Shields 2009). A provision of the 2008 farm bill
adjusted the MILC target price of $16.94 upwards
any month in which the average feed cost is above
$7.35 per hundredweight (Chite and Shields 2009).
The Agricultural Act of 2014 repealed federal support
programs for dairy farmers, namely DEIP and MILC
(H.R. 2642, 2014).
Our study focuses on the production costs incurred
by the conventional dairy farms of Maine. The state of
Maine has a unique tier-pricing program established in
2004, which has been funded by milk-handling fees paid
by processors (Drake 2011). We expect the program
will be funded by these handling fees in the future as
well. The dairy farms in the state are categorized into
four tiers based upon their annual production levels.
Farms move through each of the four tiers as their total
production increases. All farms begin the year in tier
1 and move into tier 2 after they produce 16,790 cwt.

Likewise, farms move to tier 3 after producing 49,079
cwt. Farms producing more than 76,800 cwt move
into tier 4. The tier a farm is classified in therefore
represents the tier in which they end the production
year. Every year the state government issues a unique
kick-in milk price for each tier. That kick-in price is
the average estimated cost of farmers within that tier.
When the price Maine farmers are receiving from the
marketplace dips below one tier’s kick-in price, the tier
program issues payments to farmers of that tier. Our
study aims to provide a precise baseline estimate of
cost of production for each tier so that state legislators can better manage the tier-pricing program, as
directed by An Act to Encourage the Future of Maine’s
Dairy Industry (Chapter 648 H.P. 1445-L.D. 1945),
established by L.D. 1758 and defined in Maine Revised
Statutes, Title 7, § 3153-b. Given the nature of volatile
production costs in dairy farming, it is important to
update the baseline cost estimates for each tier every
three years. The historical tier definitions and target
prices are displayed in the Tables 1 and 2 (L.D. 1945;
L.D. 852; L.D. 1758; L.D. 1905).
In particular, Maine lost 106 dairy farms from
2000 to 2004 (Drake 2011). The Maine Dairy Relief
Program paid producers approximately $13.9 million
from 2004 to 2007, and $30 million from July 2007 to
2011 (Drake 2011). Nevertheless, the number of dairy
farms in Maine decreased from 393 farms in 2004 to
342 farms in 2007 (Drake 2011). From 2011 to 2015,
the tier program has paid dairy farmers approximately
$17 million. Since the program began, tier payments
were triggered 72% of months for tier 1, 48% of months
for tier 2, 27% of months for tier 3. Tier 4, which was
created in 2010, had tier payments triggered 12% of
months (Maine Milk Commission pers. comm.).
This rest of this report is organized as follows:
We provide a historic overview of past Maine dairy
cost-of-production studies. Then we introduce our
methodologies for data collection and analysis. In our
results, we find the costs per cwt fall at a decreasing rate

Table 1. Historical tier definitions.
Time Period

Tier 1

Tier 2

Tier 3

Tier 4

2010–2016

0–1,679,099

1,679,100–4,907,999

4,908,000–7,680,399

7,680,400 and up

2006–2010

0–2,135,599

2,135,600–4,907,999

4,908,000 and up

N/A

2004–2006

0–1,678,999

1,679,000–2,604,999

2,605,000 and up

N/A
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Table 2. Historical target prices for each tier.
Time Period

Tier 1

Tier 2

Tier 3

2012 to Present

$21.00

$20.36

$18.01

2010 to 2012

$20.70

$18.07

$17.29

2006 to 2010

$18.68

$16.23

$15.43

2004 to 2006

$16.18

$15.59

$13.12

as production level goes up, which is consistent with
the findings of previous studies. A substantial level of
heterogeneity in production costs is observed. We fit a
nonlinear cost curve with our collected samples. Such a
cost-production curve supplies important implications
of economies of scale within Maine’s dairy industry.
Kick-in milk price for each tier is suggested. In the end,
we analyze the trend of the cost of producing milk in
Maine since 2010 using historic data of Maine dairy
cost-of-production studies. We also evaluate our results
by comparing them with other dairy cost studies. In
general, this empirical study provides a comprehensive
assessment of the cost of producing milk in Maine.

STUDIES OF MAINE DAIRY
FARMS ’ COST OF PRODUCTION
Before addressing current dairy production costs,
it is useful to examine how these costs have changed in
recent years. A survey approach was adopted to evaluate Maine dairy farmers’ cost for the 2001, 2004, and
2007 production years (Dalton and Bragg 2003; Bragg
and Dalton 2006; Bragg et al. 2009). Their surveys
inquired about farm size, input use, production costs,
and output. Comparing the results from these three
surveys can provide valuable insight about the Maine
dairy industry in these years.
In the 2001 and 2004 surveys, farms are separated
into three categories: small, medium, and large. In each
of these categories, average number of dairy cows increased significantly. Further, the statewide average size
of dairy herds more than doubled during this period.
Average value per animal also increased substantially
for each category of dairy farm. Likewise, average total
value of dairy livestock increased for each size farm and
overall (Bragg and Dalton 2006). Further, the average
family and nonfamily labor hours employed by small,
medium, and large dairy farms increased significantly
during this period. Number of full time equivalents

3

(FTEs) also increased for each size farm.
Interestingly, the sample of small farms
Tier 4
employed 0 hours of paid labor in both
$17.83
2001 and 2004 (Bragg and Dalton 2006).
The
2001 survey calculated costs for a
$16.51
single representative Maine dairy farm,
N/A
arriving at an operating cost of $13.75
N/A
per cwt. Relative to a typical dairy producer in the northern crescent, Maine
farms have higher costs of approximately $1.59 per cwt,
which are likely due to energy costs, property taxes, and
repair expenses (Dalton and Bragg 2002). In the 2004
survey, representative costs are calculated for a small,
medium, and large Maine dairy farm. Operating costs
per cwt are found to be $14.97, $13.97, and $12.79 for
small, medium, and large farms, respectively. The USDA
estimate for a northern crescent farm implies Maine
dairy farms had higher operating costs of approximately
$1.64 per cwt in 2004 (Bragg and Dalton 2006).
The 2007 cost-of-production survey for Maine
dairy farms divided farms into four categories: small,
medium, large, and very large. Average herd size ranged
from 53 cows for small farms to 751 for very large farms.
Hired labor per cwt rose slightly with farm size, while
family labor per cwt decreased with farm size. Annual
milk production ranged from 7,283 cwt for small farms
to 23,251 cwt for very large farms. Further, milk shipped
per cow rose with farm size. Average operating expenses
per cwt were $21.57, $19.28, $17.62, and $15.08 per
cwt for small, medium, large, and very large farms,
respectively. A statewide representative Maine dairy
farm for 2007 was estimated to have operating costs
of $17.83, approximately $3 higher than a representative dairy farm in the northern crescent as given by the
USDA (Bragg et al. 2009).
Kersbergen et al. (2013) conducted on-site interviews to replace the mail survey approach. Farmers
were interviewed regarding expenditures to produce
milk in 2010. In their study, operating costs consist of
expenses from hired labor, feed, machinery and equipment, livestock, milk marketing, crops, real estate, and
miscellaneous variable expenses. Short-run breakeven
(SRBE) price is defined as operating expenses plus value
of unpaid family labor, which was valued at $10 per
hour. Their results indicate average SRBE ranged from
$25.27 in tier 1 to $18.18 in tier 4. Not only did large
farms have lower per unit costs, they also produced
more milk per cow. Average number of cwt produced

4

per cow ranged from approximately 164 to 247 in tier
1 and tier 4, respectively. Further, large farms incurred
higher feed expenditures per cwt. Tier 1 farms averaged
$6.65, while tier 4 farms averaged $8.20 in feed costs per
cwt. In comparison to other cost-of-production studies including Northeast Farm Credit and Cornell Dairy
Farm Business Summary, Maine farmers appeared to
have lower labor efficiency, as the cow-to-worker ratio
was lower for Maine farms.

DATA
To accurately measure dairy farms’ costs of production for the calendar year 2013, we adopted an on-site
interview approach. Our economists and extension
specialists traveled to each of the participating farms.
We carefully reviewed the farms’ tax forms and expense
receipts and recorded all the information while interviewing the farmers in detail.
As a precursor to our farm visits, we issued a mail
survey to all conventional dairy farmers in the state.
The survey inquired about production level for 2013
and 2014 based on both number of cows and quantity
of cwt shipped. The farmers were asked if they used a
computerized record system and what program they
used to store such information. Regarding labor, farmers were asked how many total employees they hired
and how many of these were unpaid family laborers.
Finally, farmers were asked the acreages of pasture,
grass, and corn silage they owned or rented and whether
cows were milked in a parlor or stanchion on their farm.
Our research team then selected and visited 40
conventional dairy farms from the pool of survey
respondents. These 40 farms reflected the same percentage of all Maine farms relative to the tiers in which
farms ended the year. That is to say, the proportion of
the 40 selected farms that were represented as ending
the year in tier 1 was the same as for the Maine dairy
industry. The same is true for tiers 2, 3, and 4. During
the visits, all relevant cost components were collected.
These components include hired labor, feed, equipment
and repairs, livestock, milk marketing, crops, and real
estate. Further, from Schedule F and Form 4562 on
2013 tax forms, we recorded the breakdown of depreciation costs. We asked farmers the value of expenses
prepaid in 2012 for 2013 and in 2013 for 2014 as well
as open accounts carried forward from 2012 to 2013.
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Finally, we asked farmers the number of unpaid labor
hours in 2013.
The per unit costs are averaged for each tier with
costs broken into three categories: operating cost per
cwt, purchased input cost per cwt, and total cost per
cwt. Operating cost incorporates all major components
of variable costs. In our study, it includes expenses from
hired labor, feed, machinery and equipment, livestock,
milk marketing, crops, real estate, and miscellaneous
variable expenses. Purchased input cost includes all
components used to calculate operating cost with the
addition of depreciation and extraordinary livestock
expenses. Total cost was calculated by adding total value
of unpaid labor to purchased input cost. We assumed
a value of $10 per hour for nonmanagement labor and
multiplied the number of unpaid labor hours by this
wage rate to estimate total value of unpaid family labor
for a particular farm.

ANALYSIS AND RESULTS
Complete data were obtained from 40 farms. Cash
operating costs were adjusted for prepaid expenses in
both 2012 and 2014. Categories of operating costs
included hired labor, dairy feed, machinery rent/lease,
machinery repairs, fuel, breeding, veterinary, medicine,
milk marketing, dues, bedding, licenses/registration,
utilities, milkroom supplies, production testing, fertilizer/lime/sprays, repairs, property taxes, interest,
insurance, and miscellaneous livestock expenses. SRBE
is calculated as the adjusted cash operating cost.
Before calculating average costs for each tier, using
a method called a q-q plot (Hogg et al. 2015: 238–256),
we graphed the data to test for normality and the
presence of outliers (Figure 2). Using KolmogorovSmirnov, Cramer-von Mises, and Anderson-Darling
tests, we were able to determine that the data were not
normally distributed and that there were significant
outliers. These outliers skewed the distribution above
and below the solid line in the q-q plot (Figure 2). Based
on these plots and tests, we removed three outliers
and reconstructed a q-q plot of the data after outlier
removal to demonstrate its normality (Figure 3). The
data follow a normal distribution much more closely
after outlier removal. Final analysis was performed on
these 37 farms.
Table 3 displays the characteristics and tier distribution from sampled farms in the 2010 (Kersbergen et
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Figure 2. Q-Q plot of dairy farm costs per cwt, 2013.

al. 2013) and 2013 production years. Average annual
production increased in all four tiers from 2010 to 2013,
most notably in tier 4. Average herd size fell slightly
in tiers 1 and 3 and rose in tiers 2 and 4 (herd size was
collected informally as an average number of milking
cows per year and not collected from DHI data).
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Figure 3. Q-Q plot of costs per cwt after outlier
removal 2013.

Table 4 shows the average yield per cow and per
unit costs by tier. Tier 1 has significantly smaller yield
per cow than the three larger tiers, and each tier has
a higher yield per cow than the previous. Each of the
three average per unit cost categories decrease as tier
increases. The observed inverse relationship between
farm size and per unit
Table 3. Tier summary and farm distribution for 2010* and 2013 samples.
costs is consistent with
the calculated yield per
Number of
Average Annual
Average Milking
cow of each tier. Average
Farms
Production (cwt)
Herd Sizes**
herd size and annual
Tier
2010
2013
2010
2013
2010
2013
production both in1
17
16
8,850.00
9,783.00
54
50
creased for tiers 1, 2,
2
11
10
25,848.00
33,928.00
129
157
and 4 between 2010 and
3
4
3
64,788.00
60,398.00
271
260
2013. In comparison
4
7
8
112,493.00
172,422.00
454
686
to national averages,
Maine cows were gener*3 statistical outliers were removed from the 2013 dataset.
**Milking herd sizes were estimated by farm owners when asked during interviews.
ally less productive in
2013. Each of our tier
Table 4. Average costs per cwt and production per cow in 2010* and 2013
samples was below the
samples.
US average cwt per cow
of 218 (USDA, Economic
+Unpaid Family
Cwt per
Research Service 2016).
Operating Cost
+Depreciation**
Labor***
Cow****
For comparison purTier 2010
2013
2010
2013
2010
2013
2010 2013
poses, we used the con1
$20.89 $24.25
$23.34 $26.50
$29.57 $27.28
164
189
sumer price index (CPI)
2
$21.66 $23.64
$23.54 $25.19
$25.17 $25.74
201
200
to convert the expendi3
$19.16 $21.83
$20.88 $23.21
$21.47 $23.33
240
207
ture values in the 2010
4
$18.97 $21.47
$20.52 $23.11
$20.88 $23.11
248
210
study into 2013 dollars.
*2010 costs are adjusted by 2013 CPI.
By comparing these per
**A measure of total depreciation, which includes section 179. A management fee of $37,229
unit costs, one can see
($35,000 adjusted by 2013 CPI) was included.
a substantial increase
***Unpaid family labor is valued at $10 per hour and does not include value of operator/
in costs from 2010 to
management labor.
****Herd sizes were estimated by farm owners when asked during interviews. Herd size includes
2013. Production per
milking cows only.
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cow fell for tiers 3 and 4, but increased for tiers 1 and
remained the same for tier 2. While purchased input
cost and operating cost per cwt both increased for each
tier, total cost per cwt decreased for tier 1.
To quantify per unit costs in relation to farm size,
it is useful to estimate a cost-production function in
the context of the Maine dairy industry. Using 38 farms
from 2013 and 39 from 2010, we estimate per unit variable and total cost as functions of output and squared
output. We define variable cost as operating costs plus
depreciation and total cost as operating cost plus depreciation and unpaid family labor, which is valued at
a CPI-adjusted $10 per hour measured in year 2013’s
US dollars. Variable costs represent short-run costs of
producing milk, while total costs represent long-run
costs. The specifications and estimation results are
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As expected, the estimation results suggest per unit
costs fall at a decreasing rate as production scale is increased (Table 5). The quadratic term in the specification
allows us to calculate the production level corresponding to the minimum operating cost per cwt. However,
given that our model’s goodness of fit is low, our results
could only conservatively suggest that variable cost per
cwt and total cost per cwt are minimized at an output
level of approximately 210,084 and 250,000 cwt per
year, respectively.
As feed costs are a main component of dairy production, it is useful to consider rising feed costs in our
analysis. Feed cost per cow and per cwt are substantially higher in each tier in comparison with the 2010
cost-of-production study. This is most likely a result
of inflated input costs relative to the 2010 production
year. After comparing the feed costs across tiers, it is
Average Variable Cost = β0 + β1 * cwt + β2 * cwt2 + ε
evident that feed cost per cow is higher for large farms.
Table 6 displays feed cost characteristics for 2010 and
Average Total Cost = α0 + α1 * cwt + α2 * cwt2 + u,
2013. Again, we use the CPI to convert the expenditure
where ε and u are random errors.
values calculated in the 2010 study into 2013 dollars.
The observed economies of scale in our sample are
most
likely due to the increased cow-to-worker ratio
Table 5. Estimation results for average variable cost
that is typically associated with larger farms. Though
and average total cost.
feed costs are a substantial component of expenses,
Parameter
AVC
ATC
the most influential factor in increasing production
efficiency is the cow-per-worker ratio. Furthermore,
25.02272
27.93863
Intercept
(0.59849)
(0.70017)
larger farms yield more milk per cow (Table 6). Note
that in the 2013 sample, feed cost per cow is lower in
-0.00003***
-0.00006***
cwt
(0.00001)
(0.00001)
tier 3 than tier 2. Our sample of tier 3 farms included
cwt 2
7.14E-11**
1.20E-10***
only three observations, and since there are so few
(2.90E-11)
(3.35E-11)
tier 3 farms in the state, there has been discussion
R2
0.104
0.239
of reverting back to the previous tier definitions that
included a total of only three tiers.
F
4.259
11.285
To further explore the factors driving profitabiln
76
75
ity, farms were divided into three cost-of-production
Note: **, *** represent 5% and 1% significance level, respectively.
(COP) groups, regardless of size. These three groups
were compared in terms of operating cost
Table 6. Average feed costs per cow and per cwt.
per cwt and feed cost per cwt. Each group
contains a third of our sampled farms (i.e.,
2010 (CPI adjusted)
2013
low COP are the bottom third of sample
Feed Cost
Feed Cost
Feed Cost
Feed Cost
farms ranked on operating costs). As before,
Tier
per Cow
per cwt
per Cow
per cwt
we use the CPI to convert the expenditure
1
$1,162
$7.07
$1,909
$10.17
values calculated in the 2010 study into
2
$1,598
$7.96
$2,047
$9.36
2013 dollars.
3
$1,863
$7.78
$2,023
$8.72
In Figure 4, average operating costs per
4
$2,165
$8.72
$2,328
$9.52
cwt are given for the low, medium, and high

7
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2010

$35.00

2013

$30.00

$29.09

$25.00
$20.00

$19.69
$17.44

$23.44
$20.36

2010

$12.00
$24.21

$10.00
$8.00

$15.00

2013

$9.60

$9.98

$8.45
$7.18

$7.28

$7.60

Low COP

Med COP

High COP

$6.00

$10.00

$4.00

$5.00

$2.00

$0.00

Low COP

Med COP

High COP

Figure 4. Average operating costs per cwt for Maine
dairy farms in 2010 and 2013.

COP farms sampled in the 2010 and 2013 COP studies.
For each of the three groups, operating costs per cwt
increased more than $2 from 2010 to 2013.
Figure 5 illustrates the average feed costs per cwt for
the low, medium, and high COP farms. For each group,
feed costs per cwt rose by over $2, a notable increase
in proportional terms. The increased feed costs and
operating costs per cwt are further evidence of rising
dairy production costs from 2010 to 2013.

DISCUSSION
In comparison to other dairy farms in the
Northeast, those located in Maine tend to have higher
per unit costs. The average costs of production from our
study are notably higher than those calculated by Farm
Credit East and Cornell dairy farm business summaries.
Average feed, interest, depreciation, and operating costs
per cwt are all higher for our farms relative to these
similar studies. It should be noted that Farm Credit
East and Cornell use accrual-based accounting in their
studies, while we use cash-based accounting.
From Table 7, one can see average operating costs
and purchased input costs per cwt are higher for our
sample than for Farm Credit’s larger sample of dairy
farms in the Northeast. The data indicate operating
costs and purchased input costs are approximately $3
higher for Maine dairy farms relative to dairy farms
in the Northeast. Further, feed cost per cwt is nearly
$2 higher for Maine dairy farms. Feed prices in New
England reflect transportation costs incurred traveling from the Midwest, as can be seen in Table 8. The
higher prices paid for feed in Maine relative to other
states in the Northeast are explained by these higher

$0.00

Figure 5. Feed costs per cwt for Maine dairy farms in
2010 and 2013.

Table 7. Costs of milk production compared across
studies.
Expenses per
cwt

Maine

Farm
Credit*

Cornell**

Hired Labor

$2.91

$3.09

$2.86

Feed

$9.32

$7.75

$7.59

Interest

$0.93

$0.49

$0.47

Operating
Expenses

$23.32

$20.63

$19.55

+Depreciation

$25.13

$22.06

$21.14

*calculated by Farm Credit East using accrual-based accounting.
**These averages are of 109 farms in New York calculated by
Cornell using accrual-based accounting.

Table 8. Grain prices per ton in the Northeast.*
Location

Soybean
Meal

Corn Meal

Central Maine

$344

$196

Central Connecticut

$415

$200

Western Vermont

$302

$162

Central New York

$309

$168

*Grain prices are per ton when picked up at the feed mill. Data
comes from communication with feed mills.

transportation costs and are evident from the higher
feed costs per cwt. This distinction in feed costs can be
seen in Tables 7 and 9.
One can see in Table 9 that Maine dairy farms
have substantially higher depreciation, feed costs, and
operating costs per cwt relative to other regions in the
Northeast. Operating costs per cwt increased from
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Table 9. Regional comparison of costs per cwt for dairy farms in the Northeast.
Northern New
England**

Southern New
England**

$7.44

$8.49

$8.50

$1.81

$1.48

$1.28

$1.42

$23.32

$20.37

$20.97

$22.84

Cost per cwt

Maine*

Feed Cost

$9.32

Depreciation
Operating Cost

New York**

*These averages are calculated for our entire sample of 37 farms after removing three statistical outliers.
**These averages are calculated by Farm Credit East. Northern New England is Maine, New Hampshire, and Vermont. Southern New England
is Massachusetts, Connecticut, and Rhode Island.

$17.09 in 2010, to $20.63 in 2013—an approximate
increase of 21% (Laughton 2013). Maine dairy farms
also witnessed a rise in operating costs, ranging from
22% in tier 4 to 38% in tier 1. In conclusion, our analysis
suggests that production costs for conventional Maine
dairy farms had significantly increased from 2010 to
2013. Our results will provide a crucial guideline for
the legislators to update the scheme of the Maine
tier program. As the dairy industry has a significant
economic importance in the state of Maine, this report also provides valuable insights for dairy farmers,
processers, co-ops, other stakeholders, and the general
public in Maine.
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